Genetic instability and diminished differentiation capacity in long-term cultured mouse neurosphere cells.
The potential use of neural stem cells in basic research, drug testing and for development of therapeutic strategies requires large scale in vitro amplification, increasing the probability of genetic instability and transformation. Little is known, however, about potential correlations between long-term culture of neural stem and progenitor cells (NSPCs), changed differentiation and self-renewal capacities, and the occurrence of chromosomal instability. This study investigates the effect of extended culture time on self-renewal, differentiation capacity, cell cycle phase distribution, telomere length, telomerase activity and chromosomal stability on fetal brain-derived cells that form floating sphere colonies (neurospheres). We observed that increased sphere-forming capacity indicative of increased proliferation was accompanied by a decreased ability to differentiate into neural lineages. The high mobility group A (Hmga2) gene positively regulates self-renewal via repression of p16(Ink4a) and p19(ARF) gene expression. This study discerned an upregulation of Hmga2 gene and protein expression and decreased p16(Ink4a) and p19(ARF) gene expression, suggesting that Hmga2 might promote the proliferation of neurosphere cells in long-term culture. Further, our analyses revealed a significant decrease in telomere length after 4 weeks of culturing that is paralleled by a moderate upregulation of telomerase activity. Importantly, regular gain of chromosome 1 with random structural chromosomal aberrations was observed within 16 weeks of neurosphere cell culture. Genetic instability and diminished differentiation capacity seem to be a consequence of long-term culture of neurosphere cells. These data indicate the necessity to analyze self-renewal, differentiation capacity, telomere length, tumor suppressor genes and chromosomal stability in neurosphere cultures prior to their usage in basic research, drug testing or the development of therapeutic strategies.